To determine whether psychopathology is associated with disability as a result of underlying physical illness or whether such psychopathology antedates disability and is an independent determinant of disability, the authors conducted a nested case-control study within the Epidemiologic Catchment Area Follow-up Study in Baltimore, Maryland. From a 1981 random sample of 3,481 persons from Baltimore interviewed for psychopathology, disability, and other comorbidity, 1,920 who were alive in 1993 were traced and were reinterviewed with a similar instrument. Within the study population, 168 new cases of disability were identified as occurring between 1981 and 1993, as measured by the inability to perform activities of daily living. These cases were compared with 1,715 controls who reported no disability. The sociodemographic factors that were significantly related to incident disability in this analysis were age, female gender, and less than a high school education. These comparisons revealed associations of incident disability in activities of daily living with almost all antecedent chronic physical illnesses. Significant age-and gender-adjusted associations were observed between incident disability in activities of dally living and antecedent (in 1981) alcohol abuse and dependence (odds ratio (OR) = 2.5, 95% confidence interval (Cl) 1.5-4.2), major depressive disorder (OR = 4.2, 95% Cl 2.2-8.3), and phobia (OR = 1.9, 95% Cl 1.3-2.8). The adjusted odds ratio for the joint effect of antecedent depression and chronic physical illness on incident disability in activities of daily living was 17.0 (95% Cl 6.9-41.7). There was a significant independent effect of antecedent major depression on activities of daily living disability. The effect of psychopathology on incident disability is nonspecific as to type of baseline chronic physical illness. Such a finding has important implications for defining strategies to prevent disability. Am J Epidemiol 1998; 148:269-75. alcoholism; chronic disease; depression; disability evaluation; phobic disorders; psychopathology A number of studies have assessed whether chronic illnesses are a major source of disability (1-4). Other studies have examined the relation of psychosocial factors to the development of disability (5-8). Broadhead et al. (9) reported that among the 2,980 participants of the initial phase of the Epidemiologic Catchment Area Study in North Carolina, persons with major depression had a 4.8-fold greater than normal risk of disability days within 1 year of follow-up. Population-based research that has studied the role of psychopathology as a determinant of disability in combination with the effect of chronic disease is rare. In available research, limited emphasis has been placed on the temporal sequence of psychopathology, chronic illness, and disability. In cross-sectional clinical studies, it is difficult to judge whether the association of a certain type of psychopathology with disability is the result of the basic underlying illness or whether such psychopathology antedates the disability.
A number of studies have assessed whether chronic illnesses are a major source of disability (1) (2) (3) (4) . Other studies have examined the relation of psychosocial factors to the development of disability (5) (6) (7) (8) . Broadhead et al. (9) reported that among the 2,980 participants of the initial phase of the Epidemiologic Catchment Area Study in North Carolina, persons with major depression had a 4.8-fold greater than normal risk of disability days within 1 year of follow-up. Population-based research that has studied the role of psychopathology as a determinant of disability in combination with the effect of chronic disease is rare. In available research, limited emphasis has been placed on the temporal sequence of psychopathology, chronic illness, and disability. In cross-sectional clinical studies, it is difficult to judge whether the association of a certain type of psychopathology with disability is the result of the basic underlying illness or whether such psychopathology antedates the disability.
The Baltimore Epidemiologic Catchment Area Follow-up Study (10) was conducted in Baltimore, Maryland. This longitudinal study provided an opportunity to test whether psychopathology, in addition to physical illness, is an independent determinant of disability. A population-based sample was interviewed in 1981 and 1993 for psychopathology, chronic illness, disability, risk factors, and other comorbidity. Our investigation assessed the role of diagnosis-specific psychopathology in the expression and onset of selfreported disability within the Baltimore Epidemiologic Catchment Area cohort. To our knowledge, the use of prospectively gathered data to ascertain new cases of disability among persons with preexisting psychopathology is rare.
Methods of identifying and classifying disability have varied widely across studies, making comparisons of published reports difficult (11) . The study of the relations among psychopathology, chronic illness, and disability in this database could be tested using a simple incidence model, whereby antecedent psychopathology and chronic illness in 1981 were linked to newly occurring disability arising between 1981 and 1993. A more complex and informative model could also be considered, in which both determinant and outcome were chronic conditions and onset was indeterminate. Our study analyzed the data using both the simple and complex models. This paper addresses the following basic question: Does antecedent psychopathology increase the occurrence of disability associated with chronic illness?
MATERIALS AND METHODS
The Epidemiologic Catchment Area Program is a series of five coordinated psychiatric epidemiologic surveys that were carried out from 1978 to 1983 (12, 13) . The goals of this program were to 1) estimate the prevalence and incidence of specific mental disorders, 2) study the factors associated with development and continuance of these disorders, and 3) study the relation between psychiatric disorder and use of psychiatric, general health, and other treatment facilities. Data for the Epidemiologic Catchment Area Program were collected using the highly structured Diagnostic Interview Schedule (14) , designed to resemble a typical psychiatric interview and to yield diagnoses of mental disorders based on the latest standards of the American Psychiatric Association (in their Diagnostic and Statistical Manual of Mental Disorders, Third Edition (DSM-HI) (15) or DSM-m-R (revised), for followup). Highly trained interviewers without clinical backgrounds administered the Diagnostic Interview Schedule to about 3,000 persons in the household population at each of the five research sites. In general, the reliability and validity of the Diagnostic Interview Schedule are as good as or better than field instruments in other specialty areas of epidemiology, and it remains one of the most widely used instruments in the field of psychiatric epidemiology (16, 17) .
In Baltimore, 3,481 individuals in the household population were interviewed by questionnaire in 1981 as part of the Epidemiologic Catchment Area Program. Questions on chronic conditions, drawn partially from previous health interview surveys, were included in the questionnaire. Disability was assessed using standardized questions, which were then divided into four domains of disability: activities of daily living, "instrumental" activities of daily living, mobility, and difficulty in using upper extremities. Disability in activities of daily living was defined as difficulty in performing any of the following five activities: getting in and out of bed, dressing and undressing, taking a bath or a shower, using the toilet, or using a knife and fork to cut up food such as meat and fruit (18, 19) . These questions were framed in the following format: "Are you usually able to do ... ?" Possible answers included yes, yes with difficulty, and no. Disability in instrumental activities of daily living was defined as difficulty in doing any of the following four activities: keeping track of money and bills, cleaning the house, preparing meals, or using the telephone (20) . Disability in the mobility domain was defined as difficulty in performing any of the following five activities: walking a distance of a quarter of a mile (0.4 km), walking up and down a flight of stairs without resting, bending down and picking up a shoe from the floor while standing, standing for long periods of time, or sitting for long periods of time. Upper-extremity disability was defined as difficulty in doing either of the following two activities: using the arms to reach or using the fingers to grasp or handle.
Disabilities in the domain of activities of daily living were the most fully ascertained variables in the follow-up survey. Questions on these types of disabilities were asked in the full household interview, the shortened household interview, and the informant interview (12, 13) . Considering that the distribution of the number of limitations regarding activities of daily living was very skewed toward one or two disabilities, and that limitations regarding activities of daily living represented the most severe form of disability, the transition from no difficulty to any difficulty was considered most important in assessing incident disability upon follow-up. Thus, cases were the 168 persons who had no disability in 1981 and who reported any incident difficulty in activities of daily living upon follow-up. The 1,715 controls were persons who had not reported any disability in both 1981 and 1993. Any analysis using covariates from both 1981 and 1993, such as body mass index or arthritis or psychopathology measured at both time points, was restricted to participants who completed the full household interview.
The 1981 questions asked respondents whether they had ever had a number of common chronic physical illnesses, whether they had them currently, and whether they were currently "receiving regular care from a health professional such as a doctor or nurse practitioner for this condition." In addition to containing the same items as those on the 1981 questionnaire, the 1993 survey inquired in more detail about some of these chronic conditions, the type of physician who diagnosed the condition, and the age at which respondents were first told that they had the chronic illness.
In the Baltimore Epidemiologic Catchment Area (14) or DSM-III (15) . Using multivariate logistic regression models, odds ratios and confidence intervals were calculated in comparing these variables.
RESULTS
Of the 1,920 persons who were traced and were reinterviewed in 1993, and for whom there was complete information on at least one domain of disability in both 1981 and 1993, 168 reported new disability not present during the 1981 interview as assessed by activities of daily living, 226 as assessed by instrumental activities of daily living, 338 as assessed by mobility limitations, and 113 as assessed by upper-extremity limitations (table 2). The incidence of disability during the 13 years of follow-up of this study varied between 6.2 and 18.7 percent, depending on the definition of the disability. Also, depending on the definition, 1.0-8.1 percent of the study subjects had a chronic or intermittent form of disability, since they reported the condition during both interviews more than 12 years apart.
In almost all comparisons, the results of the analyses were similar regarding disability as measured by activities of daily living and disability as measured by the other domains of disability. Thus, this paper presents the results with activities of daily living as the only outcome of interest. All persons with disability in activities of daily living were compared with the nondisabled controls regarding a number of possible determinants (table 3) . Age, female gender, and less than a high school education were significantly related to disability. There were no significant associations for a number of other factors, including race and smoking.
Persons with disability in activities of daily living were compared with their controls as to the frequency of antecedent morbidity with chronic diseases in 1981 (table 3) , including self-reported asthma, arthritis, heart disease, hypertension, diabetes mellitus, and hearing and visual impairment. As expected, in univariate analyses, significant odds ratios were observed for incident disability in activities of daily living with almost all of these antecedent chronic or intermittent conditions. These associations were maintained following adjustment for age and gender but not for hearing impairment. The five chronic conditions that were incorporated as a group into the various models included asthma, arthritis, heart disease, hypertension, and diabetes mellitus.
Comparison of persons with incident disability with nondisabled controls regarding antecedent psychopathology in 1981 revealed statistically significant associations for phobia, major depressive disorder, and alcohol abuse and dependence (table 3) . Persons with incident disability in activities of daily living had ageand gender-adjusted odds ratios of 1.9 for phobia, 2.5 for alcohol abuse and dependence, and 4.2 for major depressive disorder. The relation of incident disability in activities of daily living to antecedent phobia, major depressive disorder, and alcohol abuse and dependence was maintained following the multivariate adjustments for age, gender, education, and other physical and mental conditions.
The independent effect of psychopathology on incident disability in activities of daily living was observed in the presence of a positive history of a number of antecedent chronic illnesses reported in 1981. In the various models used to study potential interactions between these chronic illnesses and specific types of • ADL, activttJes of dally living. t Odds ratio ad)usted for age in all four categories and for gender. The 95% confidence intervals are for the adjusted odds ratios.
psychopathology, only depression and phobia showed independent effects. As shown in table 4, the adjusted odds ratio for the joint effect of antecedent depression and chronic physical illness on incident disability in activities of daiJy living was 17.
In several other multivariate models in which the joint effects of psychopathology and various chronic illnesses were studied separately, we noted very large effects. (For example, respondents with depression at baseline and any arthritis were 26 times as likely to have developed disability upon follow-up as those with neither disorder.) However, there was at best an additive interaction between these factors. Adjusting for the presence of other chronic illnesses in 1981 affected the magnitude of these observed odds ratios only slightly (data not shown). • ADL, activities of daily living. t Pius sign (+) Indicates the presence of the condition; minus sign (-) indicates its absence. i Positive history in 1981 of any of seven psychopathologles: cognitive Impairment, alcohol abuse/dependence, major depressive disorder, obsessive-compulsive disorder, panic, phobia, drug abuse/dependence. § Positive history in 1981 of any of five chronic Illnesses: asthma, arthritis, heart disease, hypertension, diabetes mellitus. 1) Odds ratios are adjusted for age (18-24, 25-44, 45-64, iS5) and for gender.
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DISCUSSION
The Baltimore Epidemiologic Catchment Area Follow-up database has a major advantage over that of prior studies: Data on self-reported chronic illness, disability, and diagnostic-specific psychopathology were collected prospectively. Considering that persons in the 1981 cohort who died during the follow-up period were not included in this estimate, the true incidence of disability in this population is probably much higher than that presented in this paper.
A number of our observations have confirmed previous findings about determinants of disability. Associations have been observed with various types of chronic disease, with advancing age, and with female gender (3, 7) .
In the absence of detailed interviews about the types and patterns of chronic illness that existed in 1981, we may have misclassified some persons as to their specific illnesses. Our current analysis presents data for a number of these illnesses and ascertains their effect on disability both separately and as a group. Our consistent findings on these illnesses support the view that such misclassification, if it exists, is not selective. The measures of disability used in this investigation are based on standardized methods of assessment.
Our study of a number of diagnostic categories of antecedent psychopathology and their relation to disability identified positive relations with phobia, major depressive illness, and alcohol dependence and abuse.
These findings possibly could be interpreted on the basis that symptoms of psychopathology may indicate early signs of conditions that cause physical disability. However, our repeated observations of the independent effects of psychopathology, particularly depression, from antecedent physical illness on producing incident disability are counter to such an interpretation. These findings could also be explained by the failure of coping mechanisms in persons with psychopathology in the presence of arthritis and other physical illnesses (21, 22) .
The role of depression and chronic illness in predicting disability is consistent with the learned helplessness model of depression (23) . This model provides a unifying framework for animal and human research on the way in which organisms learn to respond to uncontrollable stimuli. In brief, after a series of uncontrollable painful stimuli, some individuals acquire the habit of not responding and therefore are unable to learn whether a new stimulus is controllable. Learned helplessness reduces the amount of effort made to cope and contributes to the risk for depression, according to the model. A related cognitive model of depression relies on hopelessness as a central feature of depressive symptomatology (24) . Both models are consistent with a reduction in effort when depressed individuals are confronted with a difficult situation. This reduction in effort is not necessarily rational, but it may produce disability as a result of either not attempting to surmount the difficulty or not asking for help in dealing with it. The data in these analyses suggest that chronic illnesses provide the context for such disability.
Phobic avoidance may produce an effect parallel to learned helplessness. It is similar to learned helplessness in that the individual, because of successful avoidance, ceases to learn whether the feared stimulus will have any effect (25) . A lifetime history of phobia may be a marker for the habit of avoidance, which is especially disabling when combined with new impairments resulting from chronic disease.
It might be suggested that the learned helplessness and passive coping that accompany depression affect only the report of disability and not its objective quality. For example, Langer (26) reports a discrepancy between self-rated disability and other-rated disability, and a relation of depression to only the self-rated form of disability. This area is important to investigate, but the face validity of the disability measures used here is very strong. The person responding "with difficulty" or "only with help" to a question regarding a given activity of daily living such as "getting out of bed by yourself' is likely to request the help of others in that situation. In other words, the individual's perception of his or her ability-right or wrong-produces the disability itself. It may be a distorted perception, arising as part of the psychopathology of depression and phobia, which so strongly interacts with the chronic illness to produce disability.
There is support for our observation that these results can be generalized to a range of chronic illnesses. The relation of psychopathology, especially depression, to disability has been evaluated recently for several illnesses besides those we studied, including Parkinson's disease (27) , irritable bowel syndrome (28) , and traumatic brain injury (29) . Several studies directly implicate helplessness (30) , and others suggest that cognitive therapies similar to those used in treating depressive disorders may be helpful in reducing incident disability in persons with chronic illnesses (31) .
The joint effects of various forms of antecedent psychopathology and chronic disease, as observed in this study, emphasize the role of psychopathology in the development of disability. The most interesting observation from this investigation is that the effect of psychopathology on incident disability is nonspecific as to the type of chronic physical illness observed. Psychopathology, particularly major depressive illness and phobia, had a negative impact on all four domains of disability that were studied, and it interacted with the chronic forms of a number of physical illnesses to produce disability. The lack of specificity of these associations makes the findings more engaging in terms of preventive action. Efforts to minimize psychopathology and improve mental health could possibly prevent a major proportion of disability from a number of chronic physical illnesses. As reported by Tinerti et al. (32) , it may be possible to restore functional independence by modifying a shared set of predisposing factors to several geriatric syndromes.
There is a high prevalence of disability in the community. Thus, the findings of this population-based study are important in highlighting the role of mental health in preventing severe complications of disability and expensive care for underlying physical illnesses.
